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(57) Abstract 

A power source circuit which supplies 
liquid driving potentials VH. V3, V2, VC, -V2,- 
V3, VL, etc., to a liquid display and can reduce the 
power consumption of the display. The potentials 
VCC and GND of the input power source are used, 
as they are, as the potentials V3 and VC, and the 
high potentials VH and VL are supplied from a 
charge pump chcuiL The charge pump composed 
of a negative-direction voltage-sextupler (2), etc.* 
performs charge-pumping by utilizing a pulse-like 
clock LP. The power source circuit is also provided 
with a boosting/dropping magnification changing 
means. Two pumping capacitors are prepared 
so as to eliminate uneven display by performing 
the charge-pumping at every horizontal interval. 
When the supply of the potential VCC, etc., is 
discontinued, the residual charge of the potentials 
VH and VL are released. The potentials VCC and 
GND are used not only as the driving voltage of 
liquid crystals, but also as the power supply voltage 
to the logic section of a driver. 
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«-9ftJ&fiR-r**©Tf'»D, VccSlfGND§tili:Ltt>5o fi;frl*ij6fg# 
BEIeISS2tt. Vc c.***fcGND*ft#fa'x6«#ffiLfc«ffiVEE**-*- 
J?'*>^CJ;!)«it4.Vcctf3. 3V©H, VEEIi-16. 5V 

EE££-3#$S£-f £©VLttY««©&«3M*«ffi*:«ta« 2te#EEIUf§ 
4tt. VL**SPCGND* 2fg#EELfcIE«ia>3«R«EVH«:*-*-^ • * > 
r»f^t«fc»)lfe^-r*. H#fa2{g#EElE]8&5fct> Vcc4»GND«ftS 

ft^'2e#jEbfc«ffi-c«)«-v3*^-i'-s; • ^vrttf^ictD^-rs. 1 

/2^B£tel8S6. 7 W\ Vcc-GNDH*2m&tE'C*6V2, GND 
- (-V3) PI*2^tfctET-*?)-V2*ft-y • X>7Wimz& K>% 
£.-T%o *ffem{£VCK:{iGND£-£<Z>i:£fflV>So JfeGNDl:^tT-V3 
i:»»ft«ti-e»5V'3Ctl:, VccHO$W5. tt±-C«tS^*^*E 

VC, -V2, -V3s VLtt. GND (fg2A;bm{ft) C**LT**ffc*:«e&. 
(1) *HttWCtt, A*«iB«ffit^**T'*«*ffi«©* 1 ^** ( ^ Vc c - 
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<£^Mfl©lfl2 A±>m&GND£. Hl-lNfii (N^4) CD*£>SgGm&V 

iS&KX fcillig^MB (=i> h^* h^SH]ES3) *^LT^f S 2{g#ffiH]S& 

IKfEVCt, Xm&©l£imjEV3, V2, -V2, -V3i:OF^aiti2. 
*>©#*g&#T&£o Mlil/2 4 0fa-f^©«^ M^HSOYm^li 
4^>f >CD^T*>S©tZ^LT^!3©2 3 >tt±T^SiR«Slfc*^^ i rfe 

(2) ^nis^j-c-tt^ ^l-mN^tD^^Huiamu ig, mj. mummx 

flsf* 1/2»JEIh]»6.. 7. .ft#6l2te#EEigj»5 l:i UMLTl^o Z.<D 
«t^l:V2, -V2 X -V3tif-t-S? • dOT-lalSStcJ: t>m*&-rSii M 
&£<£}i©m;*Ht£Hlft ; i>o Lfrfc#fSiifi0ifc«fcttK*-* — *>* nattier ■ 

5fe^EI2i3. V2, -V2 4^A7>70P1, OP 2l:<t0 Mt5l|^0 
y £H)£7f1-o Rlx R3tt, V3. VC (GND) FfiZm&ftm? Z tz& 
— R2, R4lt VC, -V 3ffl%mi£frm-r2>tz#><D7V-P 



, „ PCT/JP96/00025 

WO 96/21880 - 17 - 

^V^-ifeSo 0PlliV3. VC^iilb^ 0P2liVC, -V3£SilSi 
fctTtfrft-f So C1HV3, VCP^tc. C4I±VC> -V3F5{CgESbT*)J: 
coi^i:V2, -V2S^7>rOPl, 0P2fcJ;D«»UTi,'0 

pi.0P2ii> 9(om.mm&ttmtji*). /j*<*^m®mE"ci&f£?"£fc«>> 

(3) Ztz*nifom±. m*0>9u»9!Z*'3*KilS (K^2) ^ffi©^^-^ 

7* hP3&[H]g&3) ^^U"C#tifi&-r2»^^^6^#mislK2> 2'<»#ffi@tt4. 
£:£|n]2te#a[l]S8 5 ffi#©*D v^fc^SL/Mfg ({B L L/MfciS& 

»('vcc, gnd) frfea^omffiiftTfina*^^"*'*^^* 8 ^^** 0 

g®S&3lis GND-VEEHIK:ia5««as*C#A*nfcEa^aJaRf ixMH 
£«#lR vo 1 J:. • h5>S?**T r fc* ZDV^IfCVLi:*^ 

ti5t»#'J^i>fc^ T rC^-^tStt'J^ <-C3rtfo Rf ix 

^ R volli5 0 0KQ-lMQt«8tt-C,k<, d OfiftC J: & 0 . 

2 mW~ 0 . 4 mVmjStt-Wl^SZ. 

VH«4:VL(ilCDiiio^fc»WC*)<p*t)«:v^ Bll-Ctt, 



WO 96/21880 - 18 - PCT/JP96/00025 

l . 

tffeS. — VH, VL(Dffimizzi> Y=>* hi@g0i88 3 £!5tt&Jf!fiRl;:<£a 

t4£*rLTI^£o ftoT^ M I M^$ffl^fei B B B $^giTtt, I VH | * | V 
L ICWLTO. 5 Vf§j£fi< t*Ct^ * L^*§£-#&So ftoTs £©<fc 

SfcEllTli. 7 b^;KDmH*f§Sfe«>(z l/2P&BE[l]g&6, 7 SKI**:*** 
RlfMCDSm^ 5 l^^;i/©^^{C(i. 1/2P&E0E&6. 7 £#B&?-ftl;f «fc W e 

£-c**.. ^*^s^©*gfl#££»s^#[mmafu fiP*>xm*gi:#siiR*U8© 

YMfiii:<3DP^T-«tn?)5^JKmm^t(3-3l>T%^So XiiCiffV3, -V3, 
V2> -V2t, YtiOtEVCi:©F^in5^itI^^IP3, I 
M3, IP2x IM2i:t5o tSi: I P 3i:«t5if f AliVc c x I p 3 t 
S.tz^'r-iS - *>y'®&temist>XM®jm-?:$>2>tf>e>. IM3l: t t5i8 
m**i5ISV c c x I M 3 ttt IP2. I M 2 C <t ZffiMMt} <b & 13:13. 
(1/2) xVccxI.P2, (1/2) xVccxIM2i:&5. 04 
9©Wm^JTtt> SitE$VEEi:t5i:, Cti?>#m«t(3«t SriSm^liVE 
ExIP3> VEExIM3, VEExlP2,VEExIM2£&£<> VEE 
l±2 5 VSJgT'ifctK Vccl±3. 3 V HJg £> x IP 3, I M 3 iz X 2> 

mnmtiiz&nme) i/7WTi:«; *k ip2. iM2K«fca$s***iiii/i 

Yt1®©lEVH, VL iiXm^^CP^T-^tns^^SliSt^^^ I VH, IV 
Li:tSo tSh, #>7|5i»©B»¥tt>&. IVH, I 

VUz&2>mnm±i\t&*&&5 x VccxiVH, 5xVccxIVLi:^^ 
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^0DC-DC3>^-^©^tt5VX*©*)Otfit8O%m 3. 3V 
A^O*©Ttt6 0%S^i:«itt)Ti£iVo V E E 2>#ffiIU8S 

^gm^l 2 m Wglt i: ^ ^ Wfiia t) * -a ft o 

te#*nm®\(Dmm®&* i cfttsi^ vL©Mit MizEufe^w ^- 

tf>(C, VHJBritffl©2<&#ffi0B»4*«rit-r4* : ?©-5^. VH-GND§X-f 
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* ! mMmon.ffi.iB\&'z\±. ^comm.co^h^^^^-v • ruins t-j&£& 
tmmm 2 } 

SBIES (1H) S(z:^^-r^^;i/^^^tf^ *3^;i/*L PSffiltS. D*^f 

Nor2ll 2*8(09 u y Pim^A, B fc^fiJcT £ *: 7: & !K -f W*— 

^HKInvU Inv2, Inv3li, A. B. /Dof f©M*a<Dft 

f/A, /B, Dof f$Mt5fcft©t.O-e$)5o 
( 1 ) mixtfi? uy? 

#?ni y * L PC «fc t>£fiJc£nfc? d y f-* — J* • >r0SS (m 

;V*<D&£J8&gC:^T^±£-e-T^£o IP*>. El 5 © T p td ^"T «fc .3 I:, LP 
;U:&Sct9(:L/T^2)o Sf A, B #o »> lx^;Mc&& ts — *J • 
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#ii*U 00ns-3OOnsIH, i)ffltfft+^s-l 0 0^sg«O^ 
>;i/©3tettmttl7k¥^ (1H) ^ITe&CiafctfK LP£ffl^TlHH3»lT- 
JglalK^-e^*^ n * * £ rtSBSS^T S : H WtfeT-fctifc £ F ^.W M ICC 

(2) ?uv*<D»±m& 

TVnSo IP*>m®lslSSC. ^■■fr — ^ • # > rillBC^i 5 ^ D y ^ 4ff ±t 5» 

a^Eom^wraiRffcffih-rafc^ yf^ 

LP^/D off $m^-©ANDlHl8St;A* t> »&n'fc««Sr 13 



C^MB^J 3 } 
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I 

> 7@k £ w r s sfertw-c & * o 

(1) g*8E&o 

Wai:SWbliIll7^ y D> — 3EF# A{»JlC#JftT ^ SP^Iiffe^ 4) AflWtC 

tzttX-f >^SWa, SWblt AWJi:©^3l • 3l»r«:^JIW-rSM0S Y^>V 

SWa, SWb^AffiiJttOb^fcoTVA^P^lis # > f > 9 • 3 >^ >it C p 

cpic^m^nfcti^fTbSM^^T'^r • =3>^>-ttcbt-te&£ti2>o d©*>r 

y.^->^ibf^*l»pjS"rci:CJ:»)s C b KflafroT V^flffi. tftto^, Ve 
-VdP^©S:JE{iVb-VaP^cDmffii:J5(^L^fa(3je^<o z\<om. Vd# 
& 5 o &tE-e$. 2.1^1: fciu V d <k t) V b - V a Z* ttTg^mm** V e izft 
4t5, V e ^ mffT- ifcSii-erKte, V e «fc t) Vb -V a £ 

tfrKlifc^SJ^Kx Va, Vb. Vd. V e * CHz^^f S^lC «t ot. 

(2) 2fg#ffi 

0 7li, E16tCjbH>TVd^Vb{3^^Ufe*>CDT', 2fg#JEffl^-V — ^ • * 

^ y^^i&fE -TC t-CVe-Vd = Ve-Vb = Vb-Vai:tt5 
Ve-Va= (Ve-Vb) + (Vb-Va) = 2x (Vb-Va) 

if5o T&fct^ Va&mffcCDafcSfcl/'*;!/ (0V) tt2>i:Ve = 2xVbi: 
V e(;J:Vb£ 2i§#JELfc^JE£&£o 

(3) ft^lSB2fg#ffi: 

H18li. g|6!:^^TVe^Val:^Lfct©T% ^^|p] 2 {g^EEffl^-v- 

>>* • ^>rii]sg©^0i:^?)o swa t swb#at»;w * f->^ttft&l£ 0 
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St3i:"CVe-Vd=Va-Vd=Vb-Vat»S* > ^ V b - V d = (V 
b-Va) + (Va-Vd) = 2x (Vb-Va) #^4tSc -r&*>t>Vbfc 
mtt©*^^^ (0V) £TS£:Vd = 2 xVaiifctK V d 14 V a £H:£r*iJ 

(4 1 ) 1/2&E 

BISfciJ^^tESVb-VafreVb-VdCMtfc*©^ 

*&£ft£o SWa. SWb#Bffl!li:^ilbTVN*^ttCpi:Cbi:ttM?U 

SMftfcfcSfrfc. CCDCp. CblwinfcoTV^mffiJ4^Ll>o ftCSWa, S 
WbtfAflJfclZJ I«l:&ofcCps Cbtf, A*SffVb-V 

dF*3£A£Jfc*:fr tK Cp. cbtcflnfr&^EEl4A:&mH©*#fc&£o 
ISVSWa. SWb#BlllM^t>5i:> Cp C bl4a£aiJ8lfcfc:fc**»€>* 

cpfc»it€)n-cv%fc««f*( | cbt:«ti&*n^ cptwaofcsmEfcCbidflnfra 

«Etf*L<ft5. ttot, Cp. CbtSiS^tOT-tS^^ VeCDjt 
«««CJ:?)*%*6n*««fl=tt^"C*«»U:**»tn«. SWafcSWbM 

(5) ft*iea6«g#ff 

B11A, B11BI4, 3-*. SWa l~SWa3ST5SWb l-SWb3*tA 
ftk B««t:«It)et>oTt^«?©a«l5M«ia'C**» SWal-SWa3MS 
Wbl-SWb 3l4^i&XW **"C*»K Cp l^Cp3ttJH>K>y * =» >^ 
>-9\ C b 1 £ C b 2 3t4>*y ^T 7 y7 • ^ >7*>VC$>'&. 

Mmistzn.J5fy2m¥?-&®&£mbMmz&*), - v 3 Btci4. v c c 

i:LTGND$ft^|p]^2fgPffLfcmffiT-*2.-2x (Vcc-GND) ifift 
^T2>o «y^*»A<Mfcli0t)«to-3TVN*»^4, HI 1 1 Alc^f 4 5 

C p 2 i: C p 3 l4^Jft«i:*:-5fc^ C p 2 ^ Cp3l4. (5IS2 x (V 

cc-GND) (Om.E.-ZlinZtlZZ.tlzte&o 
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f:Cp2, Cp 3#, ( Cb 2 3 iz&m&WcZ ti% o Cp2. Cp3te, huj&cDJ; 
^C2x (Vcc-GND) ~Z?tM£tiX^Z>o ^^T, -V3Bs VEEPIC 
&4x (Vcc-GND) ©ifftfML, Cl©mEEl? C b 2 3 #3fe^£*i£>o 
W±<Z>Jlfia>£. £*<f vrifiMMZ'f y9->y®tt&m*)&-rztT:. VEE 
fcfciU V c c *^(cGND*M^lpJ^6fg#JEUfeSEE. Bfl%Vcc-6x 
(Vcc-GND) «tSo #J;Lfcj:Vc c = 3 VClg^: (2, -V 3 BiCfct 
-3V. VE E(Cli- 1 5 VC^JE^^^-T-So 

t). H1-3A.S 0-1 3Btt % #Vs SWal~SWa3MSWbK SWb2 

Bmizwbm£>-?T^2>m<Dmwim&mT'$>2>o cp i-cp 3\tx 

• 3>-r>-tf\ Cbl-Cb 3liM'^7^7 • 3>f>ft*feSo 
S 1 0©H]j?Si:|Bl«(w. -V3B(wli. V c c GND£^#|nJ^ 2<£ 

#SLfc^Et-a55- 2 x (V c c -GND) #&£-r&o ±XJ v?-frAMlZ 
tOtJfbct^^Hli, m 1 3 AlC^f«fc-5(z. Cp2li, 15(^2 x (Vcc- 
GND) ©mff-C?tS£ixSo 2 Ic^-T «fc-3 tcC p 2, Cb2x SWb 
23. SWa 2 ®S&fct, Cpl\ Cbl, SWbl. SWal*>£fi££ 
®S&£mmz, A;£fi3j2{g#^m[I]S&2:&oTV\£o ^otCb 2 2x (Vc 
c-GND) OfET^t^n, VEMClii, -4x (Vcc-GND) CD^ff 
i^MtSo dtilc<t t) C p 3 (i, 4x (Vcc-GND) <£>itEET-3£m£ ti£ 

mz±x-( vr&BmizWQmtiZL, 0 13BCfvtJ:9l;, -V3Bi:V 
E E b(D?£lzCP 31fimA£tl%>&mM&iZteZ e - V 3 BcDmfftt- 2 x (V 
cc-GND) -CfctK Cp3li4x (Vcc-GND) ©lffiT-?Em£ ftT ^ 
So ^oTVEECIi^ V c c $:S*{cGND>&ft^lp]-N6®^ff Lfc^BE, 
!P^Vcc-6x (Vcc-GND) (D^E#Mt5c 

M 1 0©IilSSI±lll 2 CD IllffS il ^ t)s -V3 B£VEE£(Drpm<D$:feLtz 
tET^SVEM^^fefcSfeft, El 1 2 ©EES J; t> fc&g&zi >7 f >-y-©& 
# 1 o'J>&<T J^fc^-SflJjSltfaSo -IS, m 1 2 0D[USS{i, Cp2M'Cp 
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I 



>fyf©8#io (>^>V***ftfcb-tfcr2o) ^^T^v^i^fJ^*** 

^Ji^feS) So 

(6) 3/2<g#E 

E14A^ 014BI^ 3/2(&#ffi;fl*-*-5* • >7[HJB&©m&Elt-;fc£o 
VlftiiiSo 14Bfc^tA5fcs Cl©lHlK"Cttx CpH, CpL N 

^z&mt&ttizmv&znzo cpH v cpLt;:»ntooTv\s^ffi£€-*v 

c P H, VepL^tJ:^ 014B^CpHfcCpLM?Jg^:&oTl^ 
d£:*»6. VcpH = VcpLi:*4. tfc014A0.t^i:CpHi:CpLi: 

iivc c - GHT>mizmmmffi£teitzm, cpHi:CpL{:i±vcc©i/2 

©mEE^^m^tvSo *<Z>gL 014B0^1i:*ofc^ CpHtCpL 
!K Cb> CpHx CpLtiDt>oTlvS«ffit±ifn*Vc c©l/2Kl3er3*^ 

mi 5 An EI 1 5Bli, ft*ft3/2fg»ffffl^^-^ • ^>^®tt.©*^BI 
Ti&So i&^S(i±lB^3/ / 2fg#ffii:l5]«T*fcSfe«>s »«B«tSttM»«*-r 
So 3/2fg#BE©i§^i:l5l&K, ry^yo^lfCpHaVCpLtf. 

£7 • =3 >r>tCb i:it^Jg?i^{C^oT:^S0 1 5A©^ii:, Cb 
j:CpHh CpLra»*^>t^5i 1 5 B<D#Lmt&&mzm*)M-? - 
±f3©3/2fg#ffifctta£#ia©#E«ffi-3/2 xVc c^fHc 

fc#T*i*So K * -f I ci:tt, Di;^tEi:> ^^'^ 

(8) 2/3<&'»EE 
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^©[lllSfwfc^T *>* • □ >r C p H M C p L A 5 ^ y ^ 7 y 7 

• n>7 ; >1tCb fcjg^JgM^C&oTV^S 1 6 A©#HI£. CbtCpHtC 
pL#M5Wgj^t;;&oT^£0 1 6 BOVtmtZ&KizmbMfo Cb, CpH. 
Cp LCflnfroT^&mffilill 1 6 BTttM^J^i^t3)&:2,Ch*»e)±-CI^— 
tK 0 1 6 A<D&5lzmmmffik.t£-?tztif, Cbh CpHtC pLCIi^nftl 
Vc ciDIJIJl/aotE^f^ilSo c©i6^$:{qiis]*i^t)S-rc: £lz& tK 
Cb. CpH. Cp Lt3;!HJfooTV^mEtt£ft&V c c©m/3t;:3fi-3tx 
Z\<Df&m. m^^JiVcctt? (1/3) xVccei^tE, -Tfcfc>t>. V 
c c £ 2 / 3 felz |$EE L tz m&#ft£-r £ . 
(9) H#|q]2/3{g|$EE 

0 1 7 A. 0 17 Btt. &^|pl2/3^I^JEfflf-^-^ • 7*11] El 
•C^S. Hj^ilStt±lBcD2/3^I^JEi:PI^T'feSfeto. l¥«|«:Ki)li»«.«r 
5„ 2/3{g^H©^^i:[Rl1tt-. CpHMCpL^-^7v7'o>T> 
1tCbi:iS^J^^ctz^oTV^5ia 1 7AO^i:, C b t C p H £ C p L#M?J 
gHfcfc&oT^fclH 1 7 BCD«Sli:^^S(c:^t)^rc: i:(3ct Ox 2/3{gP$JE 
©^^■i:id:jSfr^|pj©l^lims- 2/3xVcc4lf5;J:i!)S-c^. 
( 1 0) — • ^>7-[5]SS£Dm<*:^J 

El 1 8 (3. 0 8 IZ^-mTsn 2{%&frm3- J r-i; • >:T[2lS&©*;*:g|S#£. 

A±»mJE. Vy^tti^tEiiL, Vx>0i:t5o ^-f^^Tl (0 1 9 #«0 
•CPMOS}>7>y^^OTr'pli:Trp2lit>L, ^>K>yo>r> 
1tCp$Vx-GND©iET'?tftSo COHN-MO S >7>y7^®Tr 
n 1 hT r n 2 I4*7'LT^5. ^©^-T ^>yT2TI±Trpli:Trp2$ 
^■7^t5i:i:t»(:T rnli:Trn24*>^T> ^>t^>^ • n >-7 r >it 
Cpd^m^ftT^fcmiSf^y ^7" 5/7 • 3>7>tCbl:^to 0 1 8©<fc 
^CTrnlCV-Xfi^GNDC^lTi'ttl^ ±I2*^>£ r Tl. T 
2 0i&ft«:^5(3i^t)^t- Z\blz& »k iH^Vy CliGNDt^LTVx £*ffa 
&*JBE So 
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SI 8 iCiH^T h -7 > Of— h Id ASfft^/ A 1 x /A2, B> B 2 ttx 

WttflMVxfta^lrOW**!/^^^ h*&ttEI2 OA, B2 0BOWC* 

3>^>-frCs©*«tt4 7 0pF8*»nHJ:W 02 OAtDttlfiCi.D^ 
«*/Ai:H<MI* BIM-C*.*). loPMOSh5>i?^Trpt*>/* 
7tts y- h «/Axtl»*i:m«. *fcBB2 0B©**J=*0. 

y-^a«E*««uy->OT0)*ffift^fti'*"*«** L " c ^* 0 

- v • * > rmsscD yv^vt,* mm* i/^v^^ ^gt^ «t ?> ^ y y > * 

02 *W y^?i:tt h^>^^^©^to»3tC^>f t-KD l v D2 

Vi- (^D^SiIEVp-«0. 6V) «a**<»4***-i:* s ^ff 

So 

= VUftoT^. {fcot* a^Cptt, vi-vaoiEt-^n 
5 0 . flSBBTdt***:. Vd©lx^;vtt, Cpfc§|o3I6i'U Vx.OtffRT^ 

■e»ivp*ttT#*. um:«t!)> vi->cb^D2-*cp-*vx©;i/-h-c 
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T\ Bi*iEV2=Vl-Vp$§5ii:#tlSo j 

fcfcE 2 3 (C^fi 5 ts El 2 1 ®[§]l&£ 2 ©fifcftli , V 3 h LTx VI- 
2x (Vp-iftO. 6 V) So ISJ«fc: 3 JSfifcfttfs V 

l-3x (Vp-fiO. 6 V) (DmE-ZmZZttfiTigZo 

&f&<z>* >t >^ • =i y^yv&mMi,. z<d&%i<d • ^ >^>tHz 

i££:LT. LP<D«ift»4 2(g£?-aiH]tt£jift]U* L P©*JSJW*5fc — 
tt. -V3£o&#SigKgK#T*8*T**«E*:s - V 2 tzo&# 5[e]Sgg|J#T- 

m^A, /a. b, /Bit. m4-zm%Ltz?v * tfctimmz «t D^ufc 

>f U^;W"C»SJWIIB*T 2 hf£o T 1 ©JWflaii T r n 1 , Trn2, Trp3, 
Trp4li^7tTi3!)x Trp 1 tTrp 2li^">lT^5o c:tH3j;t)Cp 
1 #mEEVxT-?tm£fta 0 Jf;Trn3i:Trn4i^>lT^5fefi), HU0 
CCpac^nT^fet^tfCb^^o ^l:T2©iF^I^ Trpl> 
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Trp2. Trn3, Trn4li*7LT*!3> Trp3i:Trp4li*>U 
v^o c:nti«J:>3Cp2* s mEEVxT^«^nSo $fcTrnli:Trn2t.t 

— .4?>73>r>*Cpl, Cp 2 C b lZ&ffi&m& U 

7&;j3ia2 4CDHC^-raP^tt> Trp2. Trp4. Trn2, T r n 4 © h 

/Bfr?)Mt5fc«)©U^l/i/7 h3M£T-&£o CslfcCs 2tt^** $ 4 7 
OpFSSO^r^^o^r^ D 1 £ D 2 te^ — K% Inv3- 
61*^ ws— Rf ltRf 2lil KQSS©fijn-Cfe5o I nv3 Unv 
4 tRf 1 1 KlHltt*J&fifcLT:fc *K I n v 5 £: I n v 6 £: R f 

2 i:"C*S'J©^— A- K0S&£J&J&LTV^o 02 4©ia«tS^i:U Inv3~ 

D«t t>*> vxtzVi&^m.&&ft£.-r2>(?>x^ m^A^m^/B tm^mum^/ 
mm<Dm^&. i nv 3~6©m^*»e>f#^tv?>o i n v 3 ~ 6 cDnmVft^?^ 

120. 1 i uFS«© 3 P«l3>5 s >"!tCxftXn*C*<CIfc*»»*bV>. c<z>u^- 
>i/7hfSI4, EI2 0A> E2 0 BT-^bfel^^;i/->7 b^J: t) «^ 

1fCp©?Ef (fr-VUm Cpl:<tSA-^-7«y73>f>Kb© 
:fem (tf^ifrtfO 27k¥^S^F^ (2H) ^iw^OiS^nSClttc^^o 
d<£>«fc-5&*3isE©^V — 9 J • #>7*[s!K*s «*.«BI l©fi#lnJ2(&»ElHr»5 

£C£Rlffct4#ifc*o Ji#l&2te#fflslB5tt. -V2.--V3©PI^1!«»* 
tlSt^l&ttiS^ Sfc.-V2, -V3tt, VH, VLfctt^TfcHSn 
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i^t-x lTk^JWf^i-Cp lXteCp 2(DJtn, RU. Cp 2C«k5CbO?£ 
IXIiCp li:j;SCbCD?iSt4sfTton5A>f)-C$)So 

C5SJK0I5:)" 

fU6#l5&x ^ *>7*[a]Sg©#m{g2£. P$JEte3s©£mtwlf|-r SUSS 

(cH^^nx^fco mmmm* 6feiz uts^ii. fa-r^i/24o©i 

mff (o$0VEE = -l 2V) Trtt^-C^t), -13. 5Vil$$-Mtt 
5fcfi)-C^5o PUrMat^SK^T^S^&SVE Eli, V c c #3 . 3 
V(Dm±fo- 1 2 V. V c c#3 . 6 V(Dm\Z1&- 1 0 . 5VT-ife5, VccO 

t^So ^ox. vc c&n<?£Z£3mftmr£izm&iztiQt>zn®nj£&M< 

^4>#\ <t5 ! 2'I* s ^. ICVc c#i£<fcSi:x # 

So W±©lfi*?,, m©A#ft6{£#JEle]*&2<>?#jEf£^ 
Vcc#3. 3 Vot Dii5VM^(i6{gT-tt^< 5fg-C'^^-T-&!3, tftS. V 
c c#^l$(i 5 {gtcglfrttKliU Ltz^ifimmntiifi^^ < & 9 

Jf^LUo 1/2 0 0ra-r>f©iI^gIl:i5V>T{iVc c*3 V 

*T(£TLfcB#T-*)ft^[&]5fSWffT-5t^T'$>So Z.(Dtz&>. Mffi^lz J: D , 
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ci;#$?3;Li^ i 

IP*=>fg3s£5(s]B&2 Ofct&tt. 6te#ffi©»^Ktt S Wa 2 ©«£A£ - V 
3 B Ci^U 5 S W a 2 ©Jg^ A £ G N D izmmT n« «fc <^o 

*a^tt««K@»2 2*lft*t. 6«#EE©»*C:ttSWb2©*AB*-V 
3BIC««sU 5fg#a©®^twttSWb 2©»j&B*GNDfc»«5U-t*>.fcV , '« 

mmvmi 2t*t we* #ffft***iflrttct*ctt^ 027©* 

■■5fc*l*fc:-r*iK«fc^. BP"*- ^^^M(h18S2 4ft»W\ A^lSa 6 <&#£©»£■ 
fcttSWa2©»*Afc-V3 BfcftttU 5tt»ff©»*fctt S Wa 2 

©»jSlA*GNDtw«Sttrii««t^o 

3/2fg*BI* 2/3^»BzKi*M : r*t:ttJfc©i--5fc-rnHiV^ BP^> 

H14A, Bgi4B^-r3/2^BE@B-Ctt. C bC+JH^fcffi*^*** 

cb©+ig^£vc etc. -sa^sa*«i : ?t:««'ra«fc^«c«i*)e*^®*K 

ttftfcf«fcv^ 

d©J:-5Kl«llS«CzJ:nH. Kft (Kfc2) #ffiXI*L/M<£ (fi^L/M 
^>r[HJ8Si:s C©^-^ • *>riHias©»BHS*3H4»BHS*S'M-rS^. 

««H10 % mi 2C^-ra^|6]6^#JElalgS^tt. - V 3 B *JM It * ») 
C©-V 3 Bli, Vc c*36*twGND*fl35lRllw2i&C*£ELfc«ffit3fflSr 
5o B|l©ft^r6i2(SSBzigK5©m**BE-V3*»s Vc c«IfCG 

ND*ll»iaBft:2«t#EUfc«EC«a'r«. «oT; «*.ttBfll(K HI 2 
i:J5^TSWbl, SWaK Cpls Cp2*6rit*lsn»SK:W"*"t^ 
2<S#ffiIilK5©m*affi-V3*iai (K il 2©-V3Bi:bt^t2>- 
fc%WC**- **vM*3&fc* fl*fl2tt#Ellltt5fcia^rfc^ -II* ft 6 ft 
#^ffts]S&2©-v 3 B£-V3 i: bTrtffl-rsc: i:^pT^T-*)So -fat. 



WO 96/21880 - 32 - PCT/JP96/00025 

• ^>7-isiss*fflv%THma (iai©».itffivH^ iNt&vD 

13 1 ©M^lRl6^#ffte]J^2P«9(C. 132 8 A(3^T«t^(C«^±lH]SS2 6 £19: 
m. ^ LTA^m^mffCDSA^om-^^WP^. - V 3 B i n fc-V 3 B o u 
t ©F^fcaiB&r-f ftfcf <fcl^o 02 8BI:^ C©GM&ffii:[|]§§ 2 6 ©JKfcflW 
«4S\t.'Vc c^gA^nfc^ CxR©l$£!rC'&iiSm#©l8fS. T r# 
*7U -V3Bint-V3BoutOP^tfM^n5, Mtw, A^tltE 

fcfcEl l©<3iE&T-tt> A^|S] 6fg#aiaJBS2p , 3(ilS:ltfc«^itlslSS 2 6l:J: 

«£ot, 2f^#jElE]SS4rt(3«^ihllliES*l9:^2>/i:^*s«c< #1* 
liGND*«i|i:Vc c £ 6 fS^St" 5 l^T VH$it&t5^tlix 

-ruisw i (Dm.m\B\&<DihtimiEZ v cc-gnd^ tt^tefttc^mM'j^-f e> 



PCT/JP96/00025 

WO 96/21880 - 33 - 

#JEIhJK3 2lix Vcc^Sfi:GND4t^^5jg#EbtSEVEE4f 
#>rttf*fc:J:i>»£-r*. Vcc#3. 3VO^ VEEIi- 13. 
2-Vfc«. 2te#BE@SS3 4 tt, VLti*tVcct'26#ElftlffVH 
*$g£T&o 2ME0B3 5li, GND*»*fcVc c£2te#EUfc«ffiV 
3*«^t*. l/2fg^EE0K3 6. 3 7 V 3 - V c c IHfc 23?#LfcS 
E-C»ftV2,'Vc.c-GNDH*2f»Ufc«E-C*S-V24»4t5. W 

b x^tis^ffi v c c c» ut n» t ^ a «r**«f *. 

2) o 

n> h77 maE0tt-cVHft»rtLfcaU:VHftll*rtU:2«#ffi.LTVLft 



CHJSffl 8 } 
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I 

(Dmm^<otat}MEE% 1/2 x (vcc-gnd) tzv±fcmz-mm,tiLm^-? 

l/2P$ffl§]S84 6tts Vc c-GNDKS2f^UfetEVCSf t-i^ • 

ft^lSl5«#JE[5JK4 2tt. Vcc*»*l:GND^^A5fg#E 
UfctEVEE^4t5o 2{g#m[a]SS4 4 tt, VL*atipt:VC4 2fS*EE 
LfctEVH^MtSo H*Iql2{S»JEigi5 4 5li, V C G N D £H 
^|qI^2<g»JELfc«ffi©-V3'*l6^-r*o 2fg#£le]S&4 9tt. VC^S* 
tzV c c fciE:£l^2fS#£El,fc»EEV 3 W±"Ctta^*^*Ett 
TSWEttJfcdfCSfco ft*V2l:ttVcc$^©$ Jffll\ — V 2 icte G N D 

&:*5x ffi&<D*LE.&5\s*<JWr>ta&lZl±* m 3 0 (3 i$v%T 2 f£#]E[US& 4 9 £ 
H3 1 tcHiW0i|9<O«iBi|5lBCD7'ny^ia*^-ro 2t*fi0!l 9 T?tt* 

w;&*be#, ss2A*«ttvcc GND<D*&mmztt{sTttmzMf& 
*fenss^j9o^ip]ssiix 2t%?mimfcx-( yr^rft^&m^iz 

iftB^^I/Sffitt-f SlalKTfifc*.. El 5 l-CKHBLfcaiiilSIBS^ YF7>f^i: 
ftp* 51ME*}i$-i;?>^^T'^l.©i:Wlv HS6fifJ9 ©m^lHJI^I*}g^^6 
&l^j£1i*«EE* til H3 2JZ, d©««i®BSSrffl^fc«f©^*;HKi(iift^ 

z-rms 2iz-D^T9tizmw-rz>o vshh:jE{H!I©s&*e-c*>!k v.sl« 
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LttVSL£MiRbfc&©#S#SaT-;fcSo £-^JEl::fctVSH-VNH = VN 
L-VSLft£gS#U fV>fit5fcVNHi:VNLi:0*jSSffiA J VSHi:VS 

l®^SBP^©^$t lHCiitSo #jm«smSfr$tf&l±x pgH^f&AWl'^lire 

tt)*5VNHi:VNL(:ll D^u/^IEi!lffl^flE©Vc ctGNDS:-?0$S 
ffl^5 0 ^^|pJ5^#JEH1KS5 2I±, V c c G N D *^^IpJ^ 5 fg#JE 

LfcmEEVEE£$B£-r5o Vc c#5 VOI^i:liVEEI±-2 0V(:*5o # 
BEI5J8S6 0tt > VNH^S^tlTVNL-VSLiillbSffiiS^Elt, V 

jvzmwj-rz t> mMESs-^Y K^>f ^©i&ftJmffiP^^S^^^O^^l- 
«t-§5o ^OlfiO-olix Y ,Kt3j!jQfc>oTVV5mffi#0ftT'£>£fc#>x 

©l*««rtjBc*fc«>x tt*EEfcfcJ: 3 
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f£#E£[e]8&£-f ft«£^o if;VccJ3. 3 VlzTtf2>t.&lZ. i&St-Jfo UT 
££|6]5{g^EElD]g&5 2 *A^|pj6^^ffila]liSi: LT*>«fct> 0 *fc*SSiS09"Cfciu 
|g§l^¥l£#M;i>;**I^llli£(;: J: Si: UTMLfc*s. 7 

^ 1 / 2 fg&flE ESS* iiin L T £ $8 £ L T & «fc ^ <, 

cfusw 1 0 } 

0 3 3{cHJte^J 1 0O^®|H]8S©^n y >? <, 1 0 \±, MMM 

9 £#t&»K MSI vfg 2 A^ttVc c. GNDi:S«:SSi4tife5VNL^% 
LTmm\B\&<Z>MtinE.-tj i . C©VNLi:^ VccXttGNDi:©* 

;^Iiffltff©Vc c ^fOStfflt>?.o Ii;£|pj3/2{£#JEII]E&6 1 teu V 

3/2te^EE[slS&6 lOflUSWfctv SEC Ell 5 A. Ell 5 B IZXWIW Lfcil t) T* 
feSo M^Ip] 5^#ffiHlfiS6 2.ttx Vc c£Si£twVNL£M;frl^5{S#EEU 
feflffVE E ^MtSo Vcctf3. 3V©Ji^li, Vcc-VNLtf4. 9 
5V, VNL-VEE^19. 8Vi:%^ nti&M 9 (3*5^T V c c # 5 V©*§ 

-^hiai^tv^m^Sffi^ff^nso ^je@ss7 oi± x vNH£gip£ l-c vn 

L — V S L £ PJ DflEEM?: IE (;:#££ LT> VSH mt?). W±T-?£II^ 
5tt4VNL^ft-y • > L . iti±jmK.&. VcciVNL® 



CliSfefll 1 1 } 
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IP*,. ^«60«JlT-tt#-^®«l^ (Vcc. GND) -Cfc-ofcCfcttbT. ^ifc 
0>J1 l-eli2S®«fi£ (Vee, Vcc. GND) i:«tott>S e 

887 31*. iU^ltVc c £gip£GND££;£|qltC 2fg#ff UfcmE-V 
3*&£-T*o l/2Rffilsltt7 4s 7 5Bu Vcc-GNDF^2^Ufe^ 
2 x GND — (-V3) PI$2^LfcfE-V2^tSo *3feV3lC 
liVccH©iiffl^> VCCttGNDt*0**»^4, W±0«fiE®Si 
(HIES (c <fc 9 09 A K 4 ^ 4 > B «f aJR^-C (feS fe Sff * BfiK-C 15. ft *5 + - V 

EI3 513. l/2^ffIU8S7 4. 7 5©ftt>t)tvx 1 / 3 PfcJElUK 7 6 . 7 7 
£H&ttfc^<Z>^ny*l2£^To l/3l^miilSS7 6. 7 7l±. Vcc 
-GNDF^* 1/3-r^fJUfemffiV 1. V2, GND- (-V3) ffi* 1 / 

CjEma^^^^M^T VeefcVc c # i: *> (CiE«{4T*&5 t fcgte:fc 

<, @3 6i:^t.t^i:, Vee'ii.VccO-SftS^ttS^GNDCWlt 

3, mjmm.vct\sX*(D$i£m^x^Zo ztzmis i2x*t<4<tHig 
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l . 

Wg*©*fl-LT0U&-r**-* — *>* • X>7mfo (fkJjim 2 <g&E.®3& 7 2) 
iG> ^Jm(5iJ;t) ^mMiJXtt®mMJcD^Fm<4 ( 1 < F < N) &iS4$fc: 
XttW.SE*S*^b.T«<&-r*^i' — • ^^^*IUSS (H#|n]2fg#£ElE]S8 7 3 ) 

3^-^ • tf>TH]8& ( l/2P$jE[e]g&7 4. 7 5, 1 / 3 P$EE[e]ES 7 6 . 7 7) 

m-z&mztiztmz^ ^gw3, b jm&vciim;ktfc;b©;^A;bmaii 
*nmmiz&tn^ icias^^aicxvcct^s, sfc. ^^^2 

^#JE0SS7 3 £$j^<Di^#l±[5]SS£:-rsc:£-?:, I d iz «fc £ ft ft £ ft lift ft 
IdxVcci:&S. CfttlttL. El 4 9©^(5]iESt:<±. Icl:<t5ii^ 
lilcxVEE^^t), I dfctSiift^ftlil dxVEEiife^o (KCiVc c 
= 5V, VEE = 20Vi:t5i:, HI 4 9 GD^Mlelg&fDigftmfttt (I c + I d) 
x 2 0 Vhfc *H«6^J©^am±»li (Ic+Id) x 5 V£fc£ 0 ftoT. 
?8fimft£#<J l/4(Cf£^T-S2>Ci:(C^So 

£ tz tt±tt ^p^ee (Co**** a iti^x vh^vl -e mmt> iz 
-vc^©^as««t<£ i a, vL-v c&vmnmm* i b^-rms, ia^i 

bi3 J;S^gm^(iEI4 96Dm^lHSST*tt ( I a+ I b) x2 0V£:&& 0 dft 
i:?iflt> *mmmx\t, H#|p]2{g#ElE]S§7 2£2Ms©&^#flE[s]l&i:-ra 
diilzj; t>. (Ia + Ib) xi0VJ:ftt3, $$¥^T-£5o W 
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1T-*»n ItEflM 2 T&liJlLfc J: S — ^ • * >7•lHlg&£i&fflT- 

s % o * fcHflsm 3 -h«s^j 6 nmm l & «t ? <D¥m*mm Lxm,mmm 

t^ilftoTl^^ VccC^um V c c fcGND©*^EEtC*fb 
Ttt$k ^©^SEtVc cX&GND fcCD^mJEEK:** tt »KPCttl*« 

l/2e$ffi[slS87 4, 7 5 fciattfcd*, flfrg<0^E#5 lx«^;V©»-&Ctt^ 1/ 
2P$E[elSg74, 7 5^«B&-Tlx««t^o MtC l/2l^ffi. i/3l$JE3?&*^ 

CfUfc^J 12} 

r(C. VH, VL*CDae«fif*tt****lHlBS«l*^-r« H3 7Kli3lN-C«-^ 
/AfcAttS^CMtecD^o y ^fi^T'ifcfco Jf:Trp8fcTr p 9 fctPMO 

>f>Cc IMffVcct^n, TrP9#*Vt«kCc l©*fflf#C 
c2\z&* 9 C c 2 fciamR cti 5BS££5(£ * D v ^fll^<0«JW J: 0 *»^5»(- 

Buf ©X*tt. Rcl:it)GNDU^kft*),. Buf©lil**GNDU^ 
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iifcSo SEVc c©WMLfci^C t. B u f ©^MViH^ttGND U 

Trn5 x Trn6liNMOSh7>y7^v Trp5. Trp6. Trp7 
liPMOS h^>^**T-&£o RaK Ra2. Rb 1 ti&M QHm©J£J7n? 

S~<^ Trn5^T rP 5©^>^©«ta«t D^X^^^tHfiitia^^n 
TV^o (fcoTx cn^>© h^^^^^^^-^UTV^^-r^ZLn^CDffiJJi^il 

Sl^liBufOWV c c U^;i/T$>Sfc«)T r n 5 T r n 5 ifi 
*>?%t. T rp 7©^- M±n ^{iliJ iifroTT r p 7#*>U VHtztt^: 
JEV e e^M^nSo £feT r n 6©>f— h ifiGND U^VC&oT T r n 6 
IW7t5o fE-V3lt mffiV c cfDStetb^Tfet) (II, EI34#HS) x 
HffiV q c ftT ^ D y ^tfi&^UTVNSI^titaii-V c cOU^Jltta 

•?T^5o cnCJ;^ Trp5*s^>UTrp6li^7f§o 

miEV c c©i£*&#f?it-r£*^ d y ^©{tt*£#f?it-f 3 B u f CDifc^S 
Viffi-V3liGNDU^;vi:*»), Trn5feTrp 5^^7tS« Trn5 
Trp70y-MiVeeU^i:^!3, Trp7^7U V 
e VH^<Di**S#j&»r£ft3o £fcT r n 6 <Df— l-^Vee 

ott>U VH^C^LT^fclitf 1 0 KQflJgCDffilaRa 3£iELTG 
NDCS^ni), Jf;Trp5#^7t5i:, T r p 6©^'- htf D^#Jtft 
otTrp6W>U V L^lcS* ItMfci^A 5 1 0 K QSUCffiiriR b 2 

fti^tt £ i: V* 5 GSltT* t 5o 

^^^>/^7ff-^(c J; »? VH. V L &<Dmffi% Willi 2>\E\&m 
$^t„ 03 7 £(D£temmi*. T r n 5 (Of— Y D o n £ A?3 IXl^ 
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*>m\t'U U^JV (Vc c) , 3k7**7m*ut?\s'<.)\' (GND) 

TfeSo Don^W^(OUttTrn5.#*>L, cW:it)Trp7©^ 

-^D^I«^j:DTrp7^>n, CLtUCottK VHfc^jEV e e 

-^v DohtfD^l/^©BBTrn54'*7U CfttCfc 9 T r p 7 
-b#Veei:RIU^i:«!DTrp7tf*7t5. D, VHA©tE 

V e e HOBSt:: T r n 6 KVee J:HI/^i:ftt) 

T r n 6#t>t iht* t) VH3Rl:8B U.^*t*#tt«tS. 

$ST*ttte<* D o nifintxomiz? o y ? fcffjtr £lUfi&£3£AD-f 373&tw«fc 
HI 3 9 Ax H3 9Bfcs X*«**»*.7>fc»^tC. VH, V.L*©««f*tt 

*^-&*iHie«ft^"r. 0i*«ia3 9 A{c*5v>-rA*^ii* J ^7 lvcc = gn 

D Trnl0i) i *7lTrnl 1 CD^— h tf^'f <BltC&&<> Z.fttc:<fc 

DTrnl ltftVtv VH3R©*«**GNDK:ijt«$tl*« lfc039Btli, 
Vcc = GNDl:&Si:, Trpl0^7lTrpl 1 ©y— h #n ^fflij i: * 
So CLftlCfc OTrpl l^>bs VL^CSi^Vc cicfifcm<*n*e 

04 OA. @4 0BCs X*il^7 Ifc^MS^^^IftfAiJ^ix 
fc*§£rl3, VH, VL^^m^&St^^-a-SIUSS^*^^- Doff(4*W 
Ol^tw/N-f ( = Vcc) {ZTfeSft^T-feSo Dof f#M^H3ft5 

i:^OfiSift-$5/D o f f teo-l/^ ( = GND) fc&tK ClftKatt) 
Trnl 0^7UTrnl l ©y— h #/W «lfc:fc*o <t t> T r n 1 1 

#*>L, VH^Oi^GNDCK^nSo Ztzm 4 0 Bfli, D o f f ifi 
/W u^frlztzZt.. Trp 1 07bs*7 IT rpl 1 (Of— Yifiu VMtteZo 
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Cfll:«tt)Trp 1 1^>L> VL^OtiftfV c ciCfiJtm^ilSo 

. !)&ffr£ft3&iiJf £^tfi£Ii>^*-n'8 8 ^B([h]B&9 1 ^SHBS 9 1 (c 
VCC-GNDliK?^ a'I C©ns;y*fiJ|M&fflX®A*"C*-iK VE E- 

GNDfc±a^«ffi*JBi*"rafc«>©fis«E«*A*-c»-*. mesieii^^Ei 1 o«t 

5«t*l*oa^Ctt'V E E tt*5ftV>. LPliX H-7^/n* I CfflO^ 

g|4 l©|lItt7!*ftS-''<#.;i/*iRttUfcKF©Eft«£E«[JK©09ft^"*'o 
d©eiba[^H:«r&IB 57-577 18 ©ISsfcJI 1 lcaB«3ix&Ett2F?£fc*5<^ 
V 1 1 1 = V 1 2 2 fc»SLfc.»^«:e»»f,i:fflat*. zaiz, VHh 

&mmtzimz.zmE.-z$>2>o vxotvxiii$sf-*o*>/*7K 
^ o t x ssu: an *. 5 max- $>5o m a: msL £ ^mmm? * s><DMmM^-c. 

tt«niE&9 icdw^vc. vh, vL*ffl^a. *fcx«ffi*K»-r2»*ffi©v 

xOCI4V2*fflK Vx 1 izfc- V 2 £ffi^n««fc^o ^J^li^i — ^-c ** 1 
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